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Keith" gives very, brief descriptions of the granites, quartz porphyries, 
andesites and the Catoctin schist of the region. The last named rock 
is apparently a sheared basic volcanic. All the rocks present evidence 
of having ^suffered pressure metamorphism. 



GEOLOGY AND PALEONTOLOGY. 

Notes on the Fossil Mammalia of Europe. — I, Comparison 
op the American and European forms or Hyracotherium. — 

Historically speaking Hyracotherium is one of the oldest of known 
fossil Perissodactyla, and it is of importance phylogenetically to com- 
pare the representatives of this genus in Europe with those of America, 
in order to acquire an exact knowledge as to the evolution of the molar 
cusps of the New and Old World species. My attention was called to 
this subject on account of having studied Euprotogonia of the Puerco, 
a genus which as well known, is considered to have one of the most 
primitive types of Ungulate molars. 

The importance of having accurate drawings of the teeth of fossil 
mammals is nowhere better illustrated than in Hyracotherium. In the 
case of the enlarged drawing of the teeth 1 of H. (=Pliolophus) vulpi- 
eeps which has been copied extensively in works on vertebrate palaeonto- 
logy, we obtain quite an erroneous idea of the exact form of the 
molar cusps. 

Kowalevsky 2 in his great work on " Anthraeotherium " figures some 
of the molars of the type of Hyracotherium namely : H. leporinwm, and 
I should judge from his description that he had studied Owen's type in 
London. However, his criticism of Owen's drawing of the type of 
Hyracotherium is very accurate, and as Kowalevsky remarks, Owen's 
figures gives one the idea that the teeth of the type are strictly buno- 
dont, whereas they are really transitional in structure between a real 
bunodont type, such as Euprotogonia and a truly lophodont form like 
Systemodon. 

"14th Ann. Rep. U. S. Geol. Survey, p. 285. 

* Jour, of the Geog. Soc. of London, 1858, p. 54. 

2 Monographie der Gattung Anthraeotherium, p. 205. 
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On my recent visit to London 3 I took the opportunity to examine 
both of the types of Hyracotherium (ff. leporinum and H. (—Pliolo- 
phus) vulpiceps). In general the external cusps of the superior molars 
in both forms is lenticular in section, being considerably drawn out 
anteroposteriorly, and the intermediate tubercles are well extended 
transversely. In the drawing of the type specimen of H (—P.) vulpi- 
ceps the molars are represented as greatly enlarged, and their internal 
portions shown as complete. In the original specimen the teeth are 
damaged internally, and it is with some diffiulty that the form of the 
cusps can be made out. However, I am satisfied that the internal cusps 
are not really bunodont as shown in the plate, but like the American 
forms of Hyracotherium these cusps are extended transversely and form 
by wear slight ridges with the intermediate tubercles. In comparing 
the upper molars of both types of Hyracotherium of England with those 
of the Wasatch of America, I find them to be in exactly the same stage 
of evolution as to the form of* the cusps. 

Lydekker 4 speaks of the posterior transverse crest of the upper molars 
in the type of H. (=P.) vulpiceps as not being represented as sufficently 
well developed in the plate, but this crest on the last molar is drawn 
correctly, and on the other two molars it is as nearly as well developed. 
A comparison of the upper molars in both types of Hyracotherium with 
those of Euprotogonia, reveals the fact that the form of the cusps in the 
former genus has undergone a progressive change; and this is seen 
especially on the last upper molar which is quadritubercular with a 
large development of the metaloph, whereas in Euprotogonia the last 
upper molar is tritubercular. Again the third upper premolar in the 
English types of Hyracotherium is tritubercular whereas in Euproto- 
gonia, this tooth has only one external cusp. 

The species of H. (—Pliolophus) vulpiceps is of importance, as 
in this specimen we have both upper and lower teeth belonging to the 
same individual. I should like to particularly emphasize the point 
that the last lower premolar in the type of Pliolophus is simpler in 
structure than the first true molar, the posterointernal cusp being absent. 
This character distinguishes this type from some forms of the American 
Wasatch which have been referred to Pachynolophus. 

3 1 wish to express here my thanks for the privileges I enjoyed in examining 
specimens in the British Natural History Museum, and especially to thank Sir 
W. H. Flower for his kindness. I am also indebted to him for having been able 
to visit the Eoyal College of Surgeons. Mr. C. W. Andrews of the Geological 
Department. I am also much indebted for his many courtesies. 

* Catalogue of Fossil Mammals in British Museum, p. 11. 
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The question now arises what is Pachyno lop hits, or in other words 
what is the exact generic definition of this genus, and does it really 
occur in the Wasatch of America. It is usually stated that Pachyno- 
lophus is separated from Hyracotherium by the fact, that the last pre- 
molar is molariform but as far as I have been able to investigate, this 
definition will apply to only one European species, namely : Pachynolo- 
phus (= Hyracotherium) siderolithieiis, and even in this species the last 
upper premolar exhibits a good deal of variation in its structure. 
Rutimeyer 5 figures Pictet's species, P. siderolithieiis, which in this spec- 
imen has the last upper premolar molariform, but in the same plate 
(fig. 21) is given another last upper premolar, which Rutimeyer referred 
to the same species. This tooth is tritubercular, or simpler in structure 
than the true molars. 

Among the specimens of Pachynolophus in the collection of the Jar- 
din des Plantes, Paris, there is a series of loose teeth from the Siderolithic 
du Mauremont, which are of considerable interest as they were studied 
by Kowalevsky, and referred by him to P. siderolithieiis. This series 
contains at least one last upper premolar, and it has exactly the same 
character as that figured by Rutimeyer, in other words this is another 
case in which this tooth in P. siderolithicus is simple in structure. In 
Pachynolophus duvalii as figured by Rutimeyer, the last upper premolar 
is tritubercular, and this tooth has the same structure in P. desmarestii. 
In Pachynolophus eessarasicus figured by Filhol 6 from the Middle Eocene 
of Cessai, the last upper premolar has only one internal cone and the 
two transverse ridges diverging from it are well developed. The length 
of the skull in this species is about one-third greater than that of Hyra- 
cotherium ventieolum of the Wasatch. 

Numerous species of Pachynolophus occur in the different horizons of 
the Eocene of France, but in nearly all cases, they are represented 
either by upper or lower molars which were not found together. I 
believe the English Hyracotherium leporinum is the only known form 
in Europe in which both upper and lower molars were found associated, 
and actually belong to the same individual. 

As is well known it is the last lower premolar which first becomes 
molariform, consequently if we find forms in which this tooth is simpler 
in structure than the molars, we can safely conclude that none of the 
superior premolars are molariform. In a jaw referred to Pachynolophus 
in the collection of the Jardin des Plantes from Phosphorites, contain- 
ing all the lower premolars, the last tooth of this series is not molari- 

5 Eociine Sangethiere Welt von Egerkingen, pi. Ill, figs. 18-21. 

• Vertebres Fossiles d'Issel Mem. Soc. Geog. de France, 1888, pi. XX, fig. 13. 
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form. As the Phosphorites are considered to represent the top of the 
Eocene, we should certainly expect to find in any species of Paehynolo' 
phus from this formation the last premolar as complex in structure as 
the molars. In this jaw, however, the last premolar is not molariform 
and the collection contains a crushed skull of the same species of 
Pachynolophus in which all the superior premolars are simpler in 
structure than the true molars. 

I can find no good generic differences hased on tooth structure sepa- 
rating Propalceotherium from Pachynolophus, and shall consider the 
former genus as a synonym of the latter in this paper. In Propalceo- 
therium the species are much larger than in those of Pachynolophus, 
but certainly size alone can not be considered as of value in generic 
definitions. In all of the species included in Propalceotherium, the pre- 
molars are simpler in structure than the true molars. 

I believe, however, if we divide the various known species of the 
Hyracotheriince into genera according to the complication of the pre- 
molars, that we shall be adopting an artificial character, and as shown 
above. Of all the known forms of Pachynolophus, P. siderolithicus is the 
only one in which the last upper premolars is molariform and even this 
species shows considerable variation in this respect. I conclude then 
that the only natural classification of these forms is a careful analysis 
of the form of the molar cusps, and to group the species into genera 
according to the development of the same ; I refer here especially to 
the European forms of Ilyracotherium and Pachynolophus. 

Having thus attempted to show that in nearly all the European 
species of Pachynolophus the last premolar is simpler in structure than 
any of the true molars, I come to consider what are the generic differ- 
ences separating Ilyracotherium from Pachynolophus. Kowalevsky 
studied Pachynolophus siderolithicus, and if we compare the molars of 
this species with those of Ilyracotherium angustidens from the Wasatch 
of America, we observe at once that the external cusp of the upper 
molars in the latter species are nearly round in section, and they are 
scarcely at all flattened. There is no mesostyle and the height of the 
crown is very low or strongly brachydont. In P. siderolithicus the 
ectoloph is considerably lengthened from above downwards, and the 
external cusps are strongly flattened, with a prominent mesostyle. In 
all the species of Pachynolophus which I have studied the molar crowns 
are higher than those of Hyraeotherium, and in all the mesostyle is 
strongly developed. The latter characters demonstrate that the molars 
of Pachynolophus have reached a higher stage of evolution than those of 
Hyraeotherium, and this transformation in the form of the molar cusps 
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points to a still higher differentiation so characteristic of the later 
genera of the Equine series. The characters above enumerated as dis- 
tinguishing the molars of Paehynolophus from those of Hyraeotherium, 
I think should be considered as generic. At least they are the only 
valid ones which I can discover at present. 

Species of Perissodactyle Ungulatus allied to Hyraeotherium, occur 
in the Wasatch of America, which have been referred to Paehynolo- 
phus. In these forms the last inferior premolar is truly molariform, 
but the superior molars are of the primitive type namely ; with low 
crowns and nearly bunodont external cusps. As this a combination of 
characters, which as far as known does not occur in the true Paehyno- 
lophus' of Europe, I think accordingly that these species should be 
placed in a different genus from Paehynolophus. Prof. E. D. Cope has 
shown that the generic name Orotherium Marsh, has been anticipated 
by Orotherium Ayrnard, consequently I believe that the name Orohippus 
should be reinstated, and applied to those species of Hyraeotherium 
which have the last lower premolar truly molariform in structure. I 
have already stated that in the type specimen of Hyraeotherium 
(=Pliolophus) vulpiceps the last lower premolar is simpler in structure 
than in any of the true molars. Accordingly those species with the 
complex lower premolar represent a true generic stage, and as is already 
shown they differ from the true Paehynolophus. — Charles Earle, 
Laboratoire de Pakeontologie Jardin des Plantes, Paris, Dee. 20, 1895. 

The Glossopteris Flora in Argentina. — A collection of fossil 
plants from Bajo de Velis, a league from the entrance to the Cantana 
valley in Argentina, has enabled Dr. F. Kurtz to establish the age of 
the fossiliferous shales of that region. The author gives tabulated com- 
parisons of the flora of the Bajo de Velis beds with similar floras found 
at the Cape of Good Hope (Ekka-Kimberly beds), in peninsular India 
(Kaharbari beds), in New South Wales (Newcastle beds) and in Tas- 
mania (Mersey Coalfield). From these tables it is seen than the spec- 
imens found at Bajo de Velis are most nearly related to those of the 
lower Gondwanas of India. Dr. Kurtz accordingly corrrelates the 
fossiliferous shales of Bajo de Velis with the lower Gondwanas of India, 
and agrees with the paleophytologist, O. Feistmantel, in assigning these 
beds to the Permian age. 

Upto date but three rock formations in Argentina have yielded fossil 
plants: Retamito in San Juan, which has been shown by Dr. Szajno- 
cha to be Lower Carboniferous ; Bajo de Velis which is Permian ; and 
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a series of beds in Mendoza, San Juan and La Rioja determined by 
Prof. Geinitz as Rhaetic. 

These data are commented on by the Director of the Geological Sur- 
vey of India to the effect that one of the chief points of interest in con- 
nection with the discovery of Gondwana plants in Argentina lies in the 
fact that we have an unquestionable lower carboniferous series (Reta- 
mito) in the neighborhood of which (and probably unconformably to 
it) a series of beds is found, which contains well known Lower Gond- 
wana species of plants, thereby limiting the geological range of the 
lowest beds of it, at all events to upper Carboniferous at most, which is 
a further confirmation of the views generally adopted by the Geological 
Survey of India. The genus Glossopteris proper is wanting, but the 
other genera characteristic of that flora are present. (Rec. Geol. Surv. 
Ind., Vol. XXVIII, 1895.) 

Geological News. — Paleozoic — From a petrographic study of 
the igneous rocks near St. John, N. B., Mr. W. D. Matthew classifies 
the Pre-Cambrian of that region as follows : A. Laurentian composed of 
(1) Portland group and (2) Intrusive granite, B. Huronian composed 
of (3) Coldbrook group, of volcanic rocks, (4) Coastal group, of volcanic 
and sedimentary rocks, (5) Etcheminian or Basal Series, of sedimentary 
rocks, and (6) Kingston group, of metamorphosed volcanics. (New 
York Acad. Sci. XIV, 1895.) 

Mesozoic. — In studying the fossils obtained by M. Gautier from 
Madagascar, M. Boule comes to the conclusion that the Jurassic deposits 
of eastern Africa and those of the western slopes of Madagascar appear 
to have been laid down in a great interior sea, an Ethiopian Mediter- 
ranean, which was separated from the Pacific by an Indo-Madagascar 
peninsula. 

Furthermore, that during the Upper Cretaceous there was land com- 
munication between the African continent, Madagascar and Hindus- 
tan. (Bull. Mus. d'Hist. Nat. Paris, 1895.) 

According to R. W. Ells, the whole range of North Mountain, which 
cuts off the valleys of Cornwallis and Annapolis rivers from the Bay of 
Fundy, is an overflow of igneus rock which has issued through a line 
of fissure transversing the red Triassic beds, and is, therefore more re- 
cent than the latter. At several places the trap is overlaid by newer 
sedimentary beds of limestones and shales. No fossils have as yet been 
found in these sedimentary strata. The author calls attention to their 
importance and the desirability of a thorough exploration in order to 
determine their age since they represent the highest group of stratified 
sedimentary rocks in Eastern Canada. (Trans. Nova Scotian Inst. 
Sci. Halifax, Vol. 1, 1894, p. 416.) 
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Two new species of Pishes from .the Rolling Downs Formation 
(Lower Cretaceous) of Queensland are described by A. S. Woodward. 
They represent species of the genera Portheus and Cladocyclus, to 
which he gives the names awtralis and sweetii respectively. This dis- 
covery of these fossils is of considerable interest, since with the excep- 
tion of a few Selachian teeth and vertebrae, and a fine species of Belon- 
ostomus, no cretaceous ichthyolites of importance have hitherto been 
described from this colony. (Ann. Mag. Nat. Hist. (6) XIV, 1894, p. 
444.) 

CENbzorc. — Fossil Ants are reported from the Bembridge limestone 
(Eocene) of the Isle of Wight. They are referred by P. B. Brodie to 
the genera Formica, Myrmica and Campouotus, and some others not 
yet described. The first two genera have also been found in the Baltic 
Amber. (Nature, 1895, p. 570.) 

The Champlain epoch is correlated by Prof. Hitchcock with the 
Mecklenburg stage of Geikie. Both have the characteristic marine 
mollusca fauna, the Arctic flora (Yoldia beds of the Baltic) and best 
illustrate the isobases of De Geer. (Bull. Geol. Soc. Amer., Vol. 7, 
1895.) 
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Smut Fungi by Oscar Brefeld. — At last we have in two big 
quartos, with numerous plates, the long promised volumes on the smut 
fungi. The work which is here completed was begun more than 12 
years ago. The earlier experiments were gathered together and pub- 
lished in 1883 in a volume of 220 pages with numerous plates under 
the title of Die Brandpilze I, forming Heft V of Dr. Brefeld's Unter- 
suchungen, the most important and revolutionary portion of this vol- 
ume being the demonstration that the smut fungi, a goodly number at 
least and presumably all of them, although previously supposed to be 
strictly parasitic were capable of growing saprophytically and of multi- 
plying indefinitely iu dung in the form of sprout conidia, closely resem- 
bling yeasts, if not identical with many forms previously referred to 
this group. Some years later in an address before the agricultural club 
of Berlin, Dr. Brefeld communicated the most important results of his 

1 This department is edited by Erwin F. Smith, Department of Agriculture, 
Washington, D. C. 
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